Abstract
of stabilizer that protects NPs against oxidization and 220°С by means of metallic press during 5 ÷ 10 min.
157
Fabric is dyed in yellow or yellow-brownish color de-158 pending on the amount of silver on the unit of the fab- 
197
The results of action of fabrics impregnated with dif-198 ferent concentrations of Ag NPs and Ag/Cu BMNP on 199 bacteria, fungi of the genus Candida, and micromycetes 200 are shown. We indicated the concentrations of initial 201 salt solutions used for the impregnation of fabrics before 202 their thermal treatment near each sample. Since the 203 preparation conditions of the tissues, namely, the con-204 centration of the salt solutions and the time of impreg-205 nation and drying of tissues were similar for all samples. 206 Table   T1 1 shows the concentration of the impregnation so-207 lutions near the symbol of each sample that will facilitate 208 the reproduction of the results. Usually, a piece of cotton 209 (10 g) was immersed in a 100 ml of solution of a certain 210 concentration of silver, copper, or Ag/Cu salts for 211 30 min. Amounts of adsorbed salts were determined 212 spectrophotometrically. Amounts of appearing Ag and 213 BMNP Ag/Cu were determined on calibration bands of 214 diffusion reflectance spectra (DRS) of dry fabrics after 215 the ironing procedure. Table 1 .
243

Results and Discussion
244
The mechanism of reduction of metal ions to the NPs 245 on the surface of the cotton by gentle heat treatment f2:1 Fig. 2 Formation a bond between the metal ion and OH group f2:2 of cellulose f1:1 Fig. 1 Structural formula of a fragment of the cellulose 246 and their stability in relation to leaching of the metal 247 particles or ions upon contact with water and biological 248 fluids is not entirely clear. It is known that cotton is 249 99.6 % cellulose, and the rest is ash-like substance. 250 Cellulose is a long chain polymer molecule consisting of 251 repeating glucosidic residues, 300-10,000 glucose We can assume also the concentration of metal ions 259 around OH-groups and the bond formation between 260 the metal cations and hydroxyls of cellulose (Fig.   F2 2 It is possible to suppose that in a bimetallic 305 composites at heat treatment, Ag NPs precipitate on 306 the copper oxide particles as a shell. As a whole, it is 307 possible to suppose that under the impregnation and 308 heat treatment of cotton with salts of metals, a basis 309 of cotton, a cellulose, is simultaneously the reductant 310 of ions and stabilizer of appearing NPs. This question 311 needs further investigation.
312
In [19] , the spectrum of Ag/Cu BMNP in a thin 313 film of polyelectrolyte is attributed by the authors to 314 the alloy also only slightly differs in the position of 315 SPR of Ag NPs, though one would expect a much 316 larger wavelength shift in the case of formation of the 317 alloy. According to [19] , in Ag/Cu alloy, silver and 318 copper are close to each other in electrical contact 319 and have a disordered random distribution of Ag and 320 Cu atoms inside an enclosed structure and therefore 321 do not possess crystallinity. cost-effective, and convenient.
f7:1 Fig. 7 The effect of tissue samples with nanoparticles of silver and copper in clinical isolates of bacteria, fungi of the genus Candida, f7:2 and micromycetes
